Alteration of the metastatic potential of line 1 lung carcinoma cells: opposite effects of class I antigen induction by interferons versus DMSO or gene transfection.
Class I antigens are necessary for the recognition of tumor cells by cytotoxic T lymphocytes (CTL). The line 1 lung carcinoma is a spontaneous murine tumor deficient in class I antigen expression. Consistent with this, line 1 cells are highly metastatic in vivo. We investigated whether increasing class I antigen expression on line 1 cells could alter the metastatic potential of these tumor cells using an in vivo lung metastasis model. We used three methods to induce class I antigen expression on line 1 cells: gene transfection, treatment with dimethyl sulfoxide (DMSO), or treatment with interferon (IFN)-beta or -gamma. We found that line 1 cells expressing a transfected class I gene were significantly less metastatic than parental line 1 cells. DMSO-treated line 1 cells also formed significantly fewer metastases than parental line 1 cells. These results indicate that increased class I antigen expression decreases the metastatic potential of line 1 cells in vivo. However, we did not observe a significant decrease in the number of lung metastases in mice receiving line 1 cells treated with IFN-beta or -gamma, despite high levels of class I antigen expression. Thus, increasing class I antigen expression with IFN has an opposite effect on metastasis from class I antigen expression induced by transfection or DMSO. These results show that the method used to increase class I antigen expression is critical in terms of the in vivo effect observed. To investigate a possible mechanism for the differences observed in vivo between these class I expressing cells, we tested whether IFN alters or blocks susceptibility of line 1 cells to immune effector cells. We found IFN treatment increased the ability of line 1 cells to be recognized by CTL but concomitantly decreased the susceptibility of line 1 cells to NK cell lysis by a non-class I antigen-related mechanism. In contrast, transfected or DMSO-treated line 1 cells which were less metastatic in vivo were susceptible to both CTL and NK-mediated lysis. Taken together, these results suggest that immune intervention against metastasizing line 1 cells may involve NK cells and CTL.